Autophosphorylation as a possible mechanism of calcium/calmodulin-dependent protein kinase II inhibition during ischemia.
Cardiac arrest induced rat brain ischemia of 15 min duration produces a rapid and profound decrease in activity of calcium/calmodulin stimulated protein kinase (CaM-KII). In contrast to that, the total amount of enzyme protein remains stable as revealed by Western blotting (alpha subunit specific) analysis. Ischemic insult also results in translocation of the enzyme toward plasmatic membranes, reducing its content in soluble (cytosolic) fraction down to 7% with respect to 50% of control. The qualitatively similar translocation can be achieved by autophosphorylation of the control enzyme in vitro. Moreover, severely reduced response of immunoprecipitated enzyme to autophosphorylation observed after ischemia ex vivo probably reflects the higher level of its endogenous phosphorylation during the insult. The results strongly suggest that among various possible mechanisms of postischemic CaM-KII inhibition the most probable would be that involving abnormal or irreversible phosphorylation of the enzyme molecule. It would consequently block or inhibit the autophosphorylation/dephosphorylation cycle of endogenous CaM-KII interconversion necessary for its full catalytic activity.